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Abstract (Basic): DE 4002670 A 

Information to be represented on a LCD panel is received as high 
range (1) and low range (2) data by line memories (3, 4 and 5, 6). A 
data selector (11) responds to a clock signal (10) and provides 
alternate selection selections (18, 19) during a period. The data 
transmitted through the selector circuits (12) is directed through a 
phase inverter circuit (13) and further selector (14) to the 'X' 
drivers (15) of an LCD panel (17). 

Each line within the memory is selected by a clock signal applied 
to the 'Y drive stages (16). Each display point is activated twice 
within a horizontal line period to provide multi-level tone control. 

ADVANTAGE - Provides multi-tone display of data on LCD panel. (40pp 
Dwg.No.6/35) 
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ABSTRACT 

PURPOSE: To make a gradational di sp lay w ithout decreasing the display 
brightness even when the area of a half-tone display is increased by 
modulating the phase of liquid crystal applied voltage pulses. 
CONSTITUTION: A phase inverting circuit 13 rearranges 2-bit data which is 
sent for a 1-dot display in an X and a Y direction and applies liquid 
crystal applied pulses corresponding to the 2-bit display data to a liquid 
crystal panel 17 through an X driving circuit 15. The phases of the liquid 
crystal applied pulses of adjacent dots are inverted by the rearrangement 
of the data and the leading and trailing edges are equalized in timing. 
Consequently, noises accompanying to the leading and trailing edges cancel 
each other and the display brightness is prevented from decreasing due to 
an increase in the half-tone display area. Further, a data select signal 
generating circuit 11 counts number of frames with a frame clock generated 
by ANDing a head line clock and a line clock, the counted number and 
display data are decoded, and input data are stored in line memories 3 - 6. 
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ca) mm 2n: *na rx,j « raj &«er4. 
cn) mfi *oi t« a rauiesT***. m«j * r»w«c 
*tj:*k, antra. 



c«) wni ixxotfl raicaj * rsitsj 

cos aaaai sxaaffa rx^-an*. (u.«>-ano*a«.*.^ 

4> rnwxi)*, cuawnwKua); tafra. 
(i4) maa: s»i »*?s rcn>j * rca. i>- b**f*» 
(2$) 1MB 1 3 m i tnc rca, »j * ra iij t«£r 
(2B) ww* 1 3jun iftB rx,j * rxu £**T*. 
(tn uiki 3i3ii «f?o no-aj * rcx-u)j fc**£T*. 
ca) waai 35*20*79*0*21*8 td-uj 4>rn<-n>i *a 

IT*. 

ca) swat 4HH3fxQ rs-«Dj * rxw-a)j fcWfcf A. 

ca) urn 4H»7ffB r««^T^*< yj * rc«-»Ti*«Ti &a 

(11) qjlfll 4S31 3*?9 f»aOJ * fXUa: c»IET4. 

ess) qitu suwfta rauaj *r»uiL; 

(33) WHl 9 HB1 1*?3 TS12AJ * "3UBJ fcBif *• 

(34) *aaai 7i»«ffH raitaj * raua. t«2r». 

(33) 7 5311 Offfl f:0LL*9*£T*9J * r£±*9£ar?* 

cm) «aaai «»i r««E«B»isj * rw*atca»iJj fc« 

(37) •U332QIS1 1 1/3 f '«*iaj * *''Wli fciiar*. 

<a) *a»n3o»i m3 r«A,«**isj * r*s3v«*M7j £aa<r 

(28) *t?H fl»a«J * f*U*J *«3iT&, 

(40) Mix: ijwuab risj * ri:j ««Ers. 

(41) unzini ana rx.. i*. s«j * ru a xcj £*2ra. 
(4i) MH2 2W2H r:,.ffl.i CJ * rn.as; &»ar*. 

(43) WW2 2U47TD rx.CKB*. aUiHC*X e J * "UCJilB*. 



(45) m«2 nai 4t*§ r-tu* f i3j r-rw^mi t*«Er*. 
(4i) imnui ma rauaj « raoeaj tairi- 
(47) mm 2 BfTa "awaj % r aua. £a?r&« 
(a) mama 2 saai 3ff§ razaao. ou.ax)4>j % rauaa. 

au a. io -ca.-i>*: &«ar&. 
(*9> lava 2 saaaofts Emi*,x<)j * rataicj 
c5o> vaaassaafltre r«n«. e raaaj twnr*. 
(5i) musii. 3trB rses: * ricnj t*ir*. 
U2; «ws2Bsi:iflfl ru..i,.i«)j *rauaxe>j 
C53) fWH»a2 6ia3ftB^i»4ftH r ctsa c*tT i i soa<»* 

-/jwtaaac awaj * raaatr^vri^s. avsaj fcmxr*. 
c&4) mum sxxi a*rs tcurawisft. *tveru * rai-r. * 

neru tasr*. 
as) maa2fixai ira r*'>x>*»;j 4>r9*>y*»jj taa 

(5i) nmztui iff a reacaisjtj * rttmaaaa. taier 

(57) 7M3ff9 ruj * n*, taxrft. 

C5i) vt»W2 7M«if g riti * 

ca) mn2 Tuima^si 3nn ra fc .x..ic)j 

can maazsHsrfa rsaj « r 3«ii £**r*. 

(82) frwu2 8Kai ifta r«t*t©j *> rai^j c«£r*. 

(«3) mazgssitfs r(iLjat«)j * rcuLajn, &azr«« 

(54) w»«2 9aa2*T§ rairaj oraaaj i*Er** 

(«) mmm*2 ana sea r»i2^i«A'**AUj t rai3s»*«/<* 



ess) »»as oaanfq r«A^'**isj * r«j^**jvnj t«Eft. 
:s7) waaaa caaa?ta iwtoj * r***a, i 

CM) *H**3 0»i iff a TB33SJ * ra»Sj «4HET«. 

Hi) mw»3 i aaz ona rasaaairi * r«taanj ta^r*. 
(7B) «aaa3 2aaTffo racaaisj * rataiaix: tasri- 
ai) yaaa 3 2aai3ffa raaa*. *rw»«j *«er*. 
<n> waaa»aaai*«a n. Bf-#»i* f ». c 

fi-f2i. B*-^30J t*£TS, 

en) aaaaa 2aai stftJ r*a«- * riaaiL taars. 
a4) aaaas 3aaaf?B rasaaj * raaaj tx*r** ■ 
C73) wtassuioitfi^ai iftfl r**-"L. 

ca) aaa»3 3»i 8i?B raufca*«*aj *r«A»***J 

(tt: a»aa3 4aa2»a raa*i * rwu *«et*» 

(Ti) laaas 4aaafr9 r^-^aaiiam * rr-^«fl»f7j t 

, 

as) <waaa34a»i irra raaww^j * rmea»i 
(») wm3 iaai iffo rwaoj t rswj 4«Er*. 
(id «aau3 7aasffa^^ai 7fre*r*aT«.n*=«T*- 
r 3LbC-<>tJ:^*c. ,#^xa«ar«aw:«*MJ»aB 

<83) aa»a3 axa ; ctf a raawj * raaiu 

(14) HCS4E »23B, a2 4a*aa«a*)a'«Er^ 



(xa> 

imaiK^aa 

a*nm*«*rr*fca«f-f »*'i*flrr»^r. azaaao k 
»j*at. 

V £9^ > > 4 'J ^«S»^««*ft^ 2 z * ^liW «*X»rtCtl 2 

f, watte. tfcvawcaaaaaaauBWMtrittaawai:. 

ataa«iFf«*» *aa«nfc ^ i / 2 a*^ a 

aaam t t .^*«a«iT«aa*at. 

acaa*to^»»nci t'T ^c«*t«a*3HT«o. aea^* 
4LWic i / a ©****aar«« asirr* xaa^at 

r_ e£^a ac?k(i. axo 2t>h oastttaottn* *«*^* - * 

*»atT« : ciute«AaMft« 
i. aBS^<Aju»auaaa i k» "-cjiuraexaawwwrr 

4. a«4V l ft ncauraaxaa^awaJirr 
^<f W , «£2aacirtt*aaKT ►©aeiuafr^osrro ac«tu: 

^c, «^^**a*)R3E«2K^i»oJi*«Ta«**«*fi <i «** 
t tmtr 5aaa t « 3 ccatf^wsa. 
s. aca*/**JK5a2«uu>i K»>caLra»aa*a*ttirf 
~*a%*«, acaaacaitiiHiKT voaxaiaff'Jos^aa** 



MAT 1 fc£ v h*0«^^rr S JR^Oi . 

*E»R*fi**»sniti i T ►«a*«M*«9* WAS** 

03L2JEM<C HC'yh l« *C BEX X*«a«m;/7T 



«caj»*90 n*<a Ac »e**M)0 n><* i — /ru * c £ 



ft] 8CCS2>4*a»M. 



ai 4 a 









A 


B 


0 


0 


'<;\»* 1 


OFF 


0 


1 


fijlr* 2 


¥ M ■ 


1 


0 


/<fc* 3 


1 


1 




ON 



»2 3 B 



1241 



* 1 6 m 


#2 2S 


A 

A 


X3 




A 

A 


Q 


n 
U 


u 


u 


n 




n 
U 




1 

X 


n 

w 


1 


n 


1 


o 


o 


1 


0 


1 


i 


1 


0 


1 


0 


0 


0 


1 


1 


0 


1 


1 


1 


1 


1 


0 


1 


1 


1 


1 


1 


1 


1 





117^- 








««7 W- 






\ 






x«trt» 


XftFfV 




I* ! I. 1 1« 


x* 




x« 


l. 1 


X* 


t. 


I J 


U 


X* 




uiu a 


it 


tu 


1A 


0 


MA 


MA 


MA 


MA 


m 




a 1 ia 1 u 


u 


HA 


n 


11 


ma ( a 


MB 


MA 


MA 



